Dichlorodimethylsilane (377 mg, 2.92 mmol, 1.8 eq) was then added. The dry ice bath was removed, and the reaction was stirred at room temperature for 2 h. It was subsequently quenched with saturated NH 4 Cl, diluted with water, and extracted with EtOAc (2×). The combined organic extracts were washed with brine, dried (MgSO 4 ), filtered, and concentrated in vacuo to provide a greenish-brown residue. The crude material was taken up in acetone (15 mL) and cooled to −15 °C. KMnO 4 (513 mg, 3.24 mmol, 2 eq) was added in 4 equal portions 15 min apart (45 min total). After stirring for another 30 min at −15 °C, the brown mixture was diluted with CH 2 Cl 2 , filtered through Celite, and concentrated in vacuo. Flash chromatography on silica gel (5-40% EtOAc/hexanes, linear gradient) provided 319 mg (37%, 2 steps) of 5 as a photosensitive yellow solid. 1 
Q-Rhodamine (Rh

Bis((3-methyloxetan-3-yl)methyl) 4-bromoisophthalate (S2):
A mixture of 4-bromoisophthalic acid (7.50 g, 30.6 mmol), thionyl chloride (8.89 mL, 122 mmol, 4 eq), and DMF (1 drop) were stirred at reflux for 18 h. The mixture was concentrated in vacuo and azeotroped twice with toluene. The crude acid chloride was taken up in CH 2 Cl 2 (10 mL) and added to a solution of 3-methyl-3-oxetanemethanol (12.2 mL, 122 mmol, 4 eq) and pyridine (19.8 mL, 245 mmol, 8 eq) in CH 2 Cl 2 (50 mL) at 0 °C. The ice bath was removed, and the reaction was stirred at room temperature vacuo, and deposited onto Celite. Silica gel chromatography (5-50% EtOAc/hexanes, linear gradient; dry load with Celite) afforded 100 mg (85%) of dianiline 13 as a greenish-yellow gum that was used immediately.
The dianiline (100 mg, 0.114 mmol) was dissolved in CH 2 Cl 2 (4 mL) under nitrogen. 
1',11'-Bis(4,5-dimethoxy-2-nitrobenzyl) 5-(2,5-dioxopyrrolidin-1-yl) 13',13'-dimethyl-3-oxo-3',4',9',10'-tetrahydro-1'H,3H-spiro[isobenzofuran-1,6'-silino[3,2-g:5,6-g']diquinoline]-1',5,11'(2'H,8'H,13'H)-tricarboxylate (16):
S1.12
Scheme S1. Attemped syntheses of N,N'-dibenzyl-Si-Q-rhodamine from Si-xanthone 5 using either tert-butyl ester-or oxazoline-protected halobenzoates. Reaction of 5 and tert-butyl 2-bromobenzoate using "turbo-Grignard" conditions (i-PrMgCl·LiCl) gave no discernible product. Lithiation of tert-butyl 2-iodobenzoate using t-BuLi and addition to 5 afforded a poor yield of N,N'-dibenzyl-Si-Q-rhodamine. Lithiation of 2-(2-bromophenyl)-4,4-dimethyloxazoline and addition to 5 was successful, but deprotection of the resulting intermediate oxazoline using HCl gave decomposition. 
SPECTROSCOPY, CELL BIOLOGY, LABELING, AND MICROSCOPY METHODS
Absorbance and fluorescence spectroscopy. Fluorescent molecules were prepared as stock solutions in DMSO and diluted such that the final DMSO concentration did not exceed 1% v/v. Spectroscopy was performed using 1-cm path length, 3.5-mL quartz cuvettes from Starna Cells. All measurements were taken at ambient temperature (22 ± 2 °C) in 10 mM HEPES, pH 7.3; spectra are uncorrected. Absorption spectra were recorded on a Cary Model 100 spectrometer (Agilent), and fluorescence spectra were recorded on a Cary Eclipse fluorometer (Varian); the reported value for ε is an average (n = 3). Absolute quantum yields (Φ) were measured using a Quantaurus-QY spectrometer (model C11374, Hamamatsu). Measurements were carried out using dilute samples (A < 0.1) and self-absorption corrections were performed using the instrument software. [1] To measure the λ max and λ em of the phalliodin conjugate after photoactivation, a 5 µM solution of 17 in 10 mM HEPES pH 7.3 was irradiated in a Luzchem LZC 4V
photoreactor equipped with 365 nm lamps and a carousel until full photoconversion was attained (30 min), after which the absorption and fluorescence spectra were measured.
One-color PALM imaging. COS-7 cells were grown on a Lab-Tek II Chambered Coverglass (Thermo Scientific) over night and fixed the next day according to Small et al. [2] with an additional quenching step with 0.1% sodium borohydride after fixation, followed by 30 min blocking with 5% BSA in PBS. 200 nM of conjugate 17 in PBS was added to the cells and incubated for two days at 4°C and washed twice with PBS directly before imaging. dSTORM imaging was performed using standard redox buffer systems. [3] PALM imaging experiments were carried out in PBS or PBS with 500 mM TRIS/HCl (pH 7.5), 5 mM Trolox, 4% glucose, 8 U/mL glucose oxidase, and 160 U/mL catalase. Localization microscopy experiments were performed on a homebuilt widefield setup equipped with an inverted microscope (Olympus IX-71) with an oil immersion objective (Olympus APON 60xO TIRF, NA 1.49). [3] For activation of the caged dye a pulsed 405 nm diode laser (iBeam smart 405-S, TOPTICA Photonics) was used (~1 W/cm²) and for excitation of the uncaged dye a 640 nm optically pumped semiconductor laser (Genesis MX 639-1000 STM, Coherent) was employed (~4 kW/cm²). Fluorescence light was separated from excitation light by a beam splitter (ZT405/514/635rpc, Chroma), filtered by emission filters (Em01-R442/514/647-25 and FF01-697/75-25-D, Semrock) and imaged with a frame rate of 10 Hz on an EMCCD camera (iXon Ultra 897, Andor) until no further dyes could be activated. Single-molecule data were analyzed using rapidSTORM 3.3 by applying the track emission filter (Kalman filter) and setting the PSF width as a free fit parameter within the range from 300 nm to 550 nm FWHM. From the single-molecule data the precision was determined according to Mortensen [4] Two-color iPALM imaging. U2OS cells were maintained in Dulbecco's modified eagle's medium, 10% normal calf serum, 1 mM sodium pyruvate, 2 mM L-ananyl-L-glutamine, and 100 mM penicillin and streptomycin. Cells were transfected using Nucleofector Cell Line Kit V (Lonza) in a Nucleofector device with a 96-well Shuttle (Lonza) running program X-001. The plasmid expressing mEos2 with a mitochondrial matrix targeting sequence (mEos2-mitochondria) was a gift from L. Looger (Janelia Research Campus, HHMI). [5] Post transfection, cells were S1.14 plated on 25 mm #1.5 coverslips (Warner Instruments) that had been prepared by deposition with 25×45 nm bare Au nanorods (part# A12-25-650, Nanopartz) and coated with a 20-50 nm layer of SiO 2 using a Denton Explorer sputtering system (Denton Vacuum). Cells were incubated for 24 hours post-transfection at 37 °C in a 5% CO 2
incubator. Transfected cells were labeled with the phalloidin conjugate 17 in a similar manner as described previously. [6] Briefly, cells were washed for 5 seconds with phosphate-buffered saline (PBS), pH 7.4 pre-warmed to 37 °C. Cells were then fixed and permeabilized with a solution of 0.3% glutaraldehyde and 0.25% Triton X-100 in Cytoskeleton Buffer (CB) (10 mM 2-(N-morpholino)ethanesulfonic acid pH 6.1, 150 mM NaCl, 5 mM EGTA, 5 mM glucose, and 5 mM MgCl 2 ) for 2 minutes followed by a second fixation step with 2% v/v glutaraldehyde in CB buffer for 10 min. To reduce autofluorescence, the sample was treated with freshly prepared 0.1% w/v sodium borohydride solution in 100 mM potassium phosphate buffer, pH 7. products) and Vaseline (Unilever). [7] Care was taken to make sure there were no air bubbles between the coverslips.
The iPALM imaging was performed using equipment and procedures previously described [7] [8] with z-axis measurement range extended to 750 nm. [9] Acquisition was performed in frame transfer mode, the laser excitation was constantly ON during acquisition and typical iPALM data acquisition consisted of 40,000-80,000 frames using iXon DU-897E EM-CCD cameras (Andor). The two-channel iPALM image acquisition was performed serially.
First, SiRh Q was imaged with excitation at 637 nm and lower activation powers at 405 nm (0.5-2 W/cm 2 ). Some of the mEos molecules were converted from green to red state during SiRh Q imaging. They were bleached by continuous 561 nm exposure after this. Then mEos was imaged with excitation at 561 nm and higher activation powers at 405 nm (2-10 W/cm 2 ). Two-channel iPALM image registration was performed using the 25×45 nm Au nanoparticles embedded in the coverslip, which exhibit extended fluorescence spectra due to splitting of lateral and longitudinal modes of surface plasmon resonance. The same nanoparticles were observed under 637 nm illumination and 561 nm illumination, allowing straightforward registration of two channels as described. [9] Power densities, filters, and the durations of activation and exposure pulses for different wavelength channels are listed in the Line-scan intensity of structures (black) and Gaussian fit (red). These FWHM values are consistent with the diameter of individual actin fibrils (6-9 nm) [10] that appear in bundles of varying size. 
